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The objective of this study was twofold: first, to assess the empirical content and structure of farmers’ perceptions
of obstacles for business development, and second, to explore how individual differences between farmers relate
to these perceptions. The study is based on survey data collected from Swedish agriculture in 2018. We estimated
a latent variable representing farmers’ perception of obstacles for business development using a MIMIC model
approach and included measures of personal values and personality traits to the model to take into account
individual differences. The findings suggest that the surveyed farmers’ perceptions of obstacles for the devel
opment of their businesses centre around the following areas: access to financial resources; farm layout (in terms
of physical layout of the farmyard and fields) and geographical location; consumer demand; available resources
and options for farm succession. Only individual differences in terms of personality traits that relate to entre
preneurship (extraversion and openness), could be related to the perceived obstacles. The findings are useful for
prioritising agricultural policy and for the design of extension and advisory services aimed at assisting farmers to
develop their business – particularly in Sweden but also in regions similar to Sweden. Furthermore, the approach
developed here is informative for other policy makers and advisory services interested in prioritising efforts to
better support farmers’ business development.

1. Introduction
Sustainability and resilience of the agricultural sector is highly pri
oritised by policy makers in Europe and measures to improve the market
potential of farms are high up on the policy agenda (European Com
mission, 2017). In particular, measures to stimulate investment in farms,
with the aim of promoting restructuring, innovation, diversification, and
farmers’ uptake of new technologies and digital solutions, are among the
prioritised areas in the common agricultural policy (CAP) (European
Commission, 2017) and echoed in individual member states’ policy
documents. A resilient agricultural sector is viewed as a means not only
to maintain high quality and affordable food for European consumers
but also to maintain the public good aspects of agricultural production,
such as ecosystem services, rural landscape production and reduced
environmental impact. The agricultural sector is also an important
element for growth and development in rural areas.
Implicit in much agricultural policy is the idea that there are certain

obstacles for farmers when developing their businesses in accordance
with changes in the surrounding society. Policy can, at least partly,
function to mitigate or diminish the impact of these obstacles, leading to
a more resilient and sustainable agricultural sector. Previous literature
has highlighted that agricultural policy design must build on in-depth
understandings of the factors that underlie and determine farmer
behaviour (Pietola and Lansink, 2001; Viaggi et al., 2011). In this spirit,
previous studies have investigated factors that impact investment re
actions in relation to the decoupling of the CAP (Viaggi et al., 2011), the
role of farm advisors in policy uptake (Vrain and Lovett, 2016) and the
interactions between agricultural policy and various behavioural factors
in preventing exiting behaviour among young farmers (May et al.,
2019). The role of the farmers’ decision making context in assessing or
evaluating policy measures is also emphasised by Huber et al. (2018) in
their review on how decision making is represented in agricultural
agent-based models in Europe.
In this context, we argue that policy design must depart from a clear
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understanding of which factors farmers think prevent them from
developing their businesses in the way that they prefer. Farmers are
driven by pecuniary considerations or by a combination of pecuniary
and non-pecuniary values such as social values or values of lifestyle type
(Ferguson and Hansson, 2013; Gasson, 1973; Howley, 2015; Willock
et al., 1999). Indeed, non-financial benefits in farming can explain
farmer behaviour over a range of different activities such as decisions to
increase production, engaging in farm diversification and plans to stay
in farming (Howley, 2015). Focusing on the obstacles farmers experi
ence in developing their businesses allows for a range of different
financial and non-financial benefits to dominate farmers’ behaviours.
Knowing which factors farmers believe prevent them from devel
oping their businesses in their preferred way would be useful for design
of agricultural policy, but also for the extension and advisory services
helping to develop individual farm businesses. However, it is not always
clear which factors these are and how they relate to each other.
Accordingly, in this paper, we assess farmers’ perceptions of obstacles
for business development (POBD) by investigating the empirical content
and structure of this construct among a sample of Swedish farmers. This
is our first objective. Knowing the structure, including the dimensions of
the perceived obstacles and their relative contribution, gives important
insight into which areas of policy and advisory services to prioritise by
suggesting which obstacles farmers consider the most pressing.
Furthermore, we explore how individual differences between farmers
relate to their most important POBD. This is our second objective. We
focus on personal values and the personality profile, both of which have
been found to impact individuals’ behaviours in relation to business
activities. For instance, personal values have been found to be related to
entrepreneurial activities (Fayolle et al., 2014), and to the choice of
strategic orientation of a business (Kotey and Meredith, 1997). Person
ality has been found to relate to individual’s occupational status
(Brandstätter, 2011; Zhao and Seibert, 2006), willingness to be
self-employed (Brandstätter, 2011; Zhao et al., 2010) and the success of
entrepreneurial activities (Brandstätter, 2011; Leutner et al., 2014; Zhao
et al., 2010).
A review of previous literature related to obstacles for business
development indicates that surprisingly few studies have focused on this
area and that the current research is scattered over a wide set of
empirical areas. Outside of the farm-focused literature, van Geenhuizen
and Soetanto (2009) investigated key obstacles for growth among aca
demic spin-offs. Phillipson et al. (2018) investigated the differences in
obstacles encountered between urban and rural SMEs. Long et al. (2016)
analysed obstacles for technology adoption and diffusion of
climate-smart agriculture among supply chain actors in four European
countries. However, to the best of our knowledge, no previous study has
focused explicitly on the empirical content and structure of farmers’
POBD or on behavioural variables that relate to those perceptions.
Within the farm-focused literature, there has instead been much interest
in determinants for farmers’ uptake of specific strategic orientations,
such as farm diversification (Barbieri and Mahoney, 2009; Barnes et al.,
2015), specific technologies (Adrian et al., 2005; Reichardt et al., 2009)
or production methods like organic agriculture (Dessart et al., 2019;
Hansson et al., 2019). However, from this literature we cannot come to
any conclusions on farmers’ POBD or how they are formed, something
that would be helpful for efficient agricultural and rural policy design.
Our analysis yields valuable insights into i) farmers’ POBD and ii)
how farmers’ personality and personal values relate to these percep
tions. From a policy perspective, this yields an important insight into
which agricultural and rural policy areas should be prioritised in Swe
den and in regions similar to Sweden to encourage farm business
development by mitigating obstacles for business development.
Furthermore, the approach developed here is informative for under
standing how POBD of farmers in other regions can be assessed and used
to inform efficient agricultural and rural policy.
This paper now continues by developing a conceptual background
and presenting material and methods in Section 2. Results are presented

in Section 3. Section 4 ends the paper by presenting discussion and
conclusions.
2. Research approach
2.1. Developing a conceptual background
2.1.1. Perceived obstacles for business development (POBD): previous
research and hypothesised content
As a first objective, we investigated the empirical content and
structure of farmers’ POBD. We specifically focused on obstacles for
business development, which should be understood as a wide and allencompassing construct, instead of more narrow constructs such as
growth or profit maximisation. By focusing on the obstacles farmers’
perceive in developing their farms in their preferred way, we allow for
multiple goals among farmers. Following this, POBD is likely
multidimensional.
Based on previous literature and qualitative assessments of the POBD
construct, we hypothesised the content of the construct to centre on the
following areas: financial resources, competitors, business partners,
current and prospective profitability in farm operations, access to
knowledge and skills, institutional settings, geographical setting and
farm layout (in terms of physical layout of the farmyard and fields).
Kollmann et al. (2017), identified categories of obstacles for business
development as being related to financial resources, competitors and
business partners. We used this set of obstacles categories to develop a
preliminary understanding of the construct. Following this, we
compared with obstacles identified through a process of qualitative data
collection based on interviews with a 51 farmers (Swedish University of
Agricultural Sciences, 2018). In particular, that study used Means-End
Chain theory (Gutman, 1982; Reynolds and Gutman, 1988) and the
associated laddering interview technique (Olson, 1989; Reynolds and
Gutman, 1988) to map obstacles for business development as identified
by farmers, consequences of these obstacles and why these consequences
were important to the farmers. Additional obstacles related to current
and prospective profitability in farm operations and access to knowledge
and skills could be identified and added through this step. Finally, the set
of obstacles was scrutinised by a reference group consisting of experts in
the business development of agricultural and forestry firms. Through
this procedure the set of possible obstacles was complemented with
possible obstacles originating from the institutional settings, geograph
ical setting and farm layout (in terms of physical layout of the farmyard
and fields).
2.1.2. Individual differences: personal values and personality
As a second objective, we investigated how farmers’ POBD relate to
individual differences in terms of personal values and personality, or to a
combination of these two. Personal values and personality describe
conceptually different aspects of an individual and, in empirical com
parisons, they have been found to represent related but distinct con
structs (Parks-Leduc et al., 2015).
Personal values represent the standards that people use to evaluate
and guide their behaviours (Bardi and Schwartz, 2003; Rohan, 2000).
Schwartz (1992, 2012) identified personal values as beliefs (related to
desired goals), trans-situational (functioning as standards that guide
action or evaluations), and ordered according to their importance. Ten
universal personal value dimensions have been found, which exist along
a motivational continuum (Bardi and Schwartz, 2003; Schwartz, 1992)
and can be in motivational conflict with each other. Their universal
existence has been confirmed in research using large cross-cultural
datasets (Schwartz and Boehnke, 2004). The ten personal value di
mensions can be grouped into a subset of four summarising categories:
self-transcendence (which relates to universalism and benevolence),
self-enhancement (which relates to hedonism, achievement and power),
openness to change (which relates to hedonism, stimulation and
self-direction) and finally conservation (which relates to conformity,
18
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tradition and security) (Schwartz, 2012).
Personality traits have been described as related to the bio
physiological response system; innate; resistant to influences by the
social context in which the individual exists; and stable over the in
dividual’s adult life (Olver and Mooradian, 2003). In empirical research
attempting to characterise individuals’ personality traits, the Big Five
model (John et al., 1991, 2008) is often used. The Big Five model dis
tinguishes five personality traits: neuroticism, openness to experience,
extraversion, agreeableness and conscientiousness. These are thought to
capture much of human personality.

were used. In particular, farmers’ personal values were assessed using
the typology developed by Schwartz (1992). To avoid burdening the
farmers with a very lengthy questionnaire, we opted for the short
version of the Schwartz personality scale (Lindeman and Verkasalo,
2005a) and used their recommended linear equations to calculate scores
on two main value dimensions: self-transcendence (S-T) and conserva
tion (Cn). The Big Five personality inventory (John et al., 1991, 2008)
was used to assess farmers’ personality traits in five established di
mensions. Again, to avoid burdening the farmers with a very lengthy
questionnaire, we opted for the short 11-item version of the Big Five
personality scale (Rammstedt and John, 2007).

2.1.3. Relationship between personal values and personality and
perceptions of obstacles
In this study we link personal values and personality to farmers’
perceptions of obstacles for business development. It is plausible to as
sume that perceptions of obstacles are guided by what the farmers would
like to achieve by running the business. Informed by the literature that
acknowledges farmers to be guided by pecuniary as well as nonpecuniary benefits in their business activities (Ferguson and Hansson,
2013; Gasson, 1973; Howley, 2015), we therefore posit that farmers act
to maximise their utility from both pecuniary and non-pecuniary ben
efits from running the farm, rather than simply to maximise profits and
that these attempts determine their evaluation of obstacles for business
development. This thus means that farmers’ perceptions of obstacles for
business development are determined from their ambitions to maximise
their utility from their farm; this utility is derived from any pecuniary
and non-pecuniary benefit recognised by the farmer. Because personal
values represent desirable goals of individuals and function as their
guiding principles (Roccas et al., 2002; Schwartz, 1992, 2012), we as
sume that they act in guiding farmers in what they would like to achieve
from their business; thus their pecuniary and non-pecuniary aspirations
from running a farm business. We therefore expect the extent to which
individual farmers’ are guided by certain personal values to relate to the
intensity with which they perceive obstacles for business development.
Moreover, because personality traits record the intensity with which
an individual undertakes an action (Roccas et al., 2002) and how they
respond to the environment (Olver and Mooradian, 2003), we assume
that farmers with different types of personality will consider different
types of pecuniary and non-pecuniary goals in their farm business and
therefore in their perceptions of obstacles for business development. We
therefore expect that the extent to which individual farmers show spe
cific personality traits to relate to how they respond to the environment
and thereby to the intensity with which they perceive obstacles for
business development.

2.3. Data
The data for this study was collected from an online survey sent to a
sample of 2397 farmers. In Sweden, as much as 98% of the population
has access to the Internet in the household (Internetstiftelsen, 2019),
making the online survey mode an efficient way of collecting data
without risk of biasing the sample due to poor Internet access. The
sample was stratified according to the type of agricultural specialisation,
size and geographical location. Smallholdings were not considered as
this would bias our results towards farms that are often primarily used
for other purposes (such as recreation) than for just business.
The addresses of farmers were obtained from Statistics Sweden.
Farmers were invited to participate in the online survey by letter sent by
regular mail. The letter contained general information about the larger
project of which this study is a part, a link and a registration code to the
online survey. After one reminder, a total of 432 responses were ob
tained. This represents a response rate of 18%. Of these, 382 farmers
agreed to participate in the study. The response rate is lower than that
obtained in previous studies aimed at Swedish farmers (Hansson et al.,
2013; Manevska-Tasevska et al., 2017) but comparable to the response
rate of 19% obtained in a study aimed at dairy farmers in the
Netherlands (Sok et al., 2018).
2.4. Statistical methods
Our interest was in assessing the empirical content and structure of
Swedish farmers’ POBD, and how differences in the latent variable
perceived obstacles for business development η can be explained by personal
values and personality traits. The measured perceptions about obstacles
(Section 2.2.1) were used as indicators for a latent variable that repre
sents the above-mentioned construct. Personal values and personality
traits (Section 2.2.2) were assumed to act as covariates, explaining in
dividual differences and heterogeneity in goals.
Latent variables are mostly constructed by factor-analytical tech
niques that treat the observed variables, i.e. the set of perceived obsta
cles, as so-called reflective indicators (e.g. Coltman et al., 2008). The set
of perceived obstacles is modelled as a function of the latent variable,
and a good fit requires shared variance among the perceptions. Reflec
tive indicators are assumed to have ‘conceptual unity’, they should all
correspond to the same concept or dimension (Bollen and Bauldry,
2011). A change in the construct should be reflected in changes in all
obstacles included in the model.
Bollen and Diamantopolous (2017) suggest using ‘mental experi
ments’ to decide whether an observed variable is reflective or formative
in nature. “A researcher should imagine a change in the indicator and
ask whether this change is likely to change the value of the latent var
iable. If so, this is theoretical evidence supporting causal or formative
indicators. Alternatively, the researcher should imagine changing the
latent variable and ask whether this is likely to change the value of the
indicator(s). If so, this favours reflective (effect) indicators.” (Bollen and
Diamantopoulos, 2017).
Given the above, assuming reflective indicators for the statements
that measure farmers’ perceived current and prospective profitability is
reasonable; scores on indicators capturing POBD are most likely

2.2. Instruments used
2.2.1. Perceptions of obstacles to business development
In line with the conceptual background introduced above, the con
tent of the POBD was hypothesised to consist of obstacles in the
following areas: financial resources, competitors, business partners,
current and prospective profitability in farm operations, access to
knowledge and skills, institutional settings, geographical setting and
farm layout (in terms of physical layout of the farmyard and fields).
Farmers’ were asked to rate a corresponding set of obstacles (see the
result section) on a scale from 1 to 9, where 1 = not at all an obstacle, 9
= very much an obstacle, to indicate the extent to which they considered
each suggested obstacle to impede their possibilities to develop their
business the way they would like to. This way of posing these questions
allowed the farmers to evaluate each obstacle in relation to their own,
individual goal-function, as they may be driven by pecuniary as well as
non-pecuniary benefits (Ferguson and Hansson, 2013; Howley, 2015).
2.2.2. Individual differences: personal values and personality
To assess individual differences between farmers in terms of personal
values and personality, the validated scales described in the literature
19
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reflected in how farmers perceive current and future profitability. For all
other obstacles that relate to aspects such as financial resources, busi
ness partners, or institutional or geographical settings, we presumed
formative indicators are theoretically more appropriate to represent
them in the modelling (see e.g. Bollen and Lennox, 1991). With the latter
type of indicator, potential obstacles, such as lack of financial resources,
poor advisory services, legislation issues or the farm layout, are con
ceptualised as causes of the latent variable. The direction of causality is
modelled from the observed variable to its construct. A change in one
formative indicator can independently from other indicators result in a
change in the construct.
A multiple indicators and multiple causes (MIMIC) model, intro
duced by Jöreskog and Goldberger (1975) and popularised by Dia
mantopoulos and colleagues (2008; 2001), estimates a latent variable
using both reflective and formative indicators. MIMIC models are used by
a wide range of social scientists: economists, psychologists and sociol
ogists. Schematically, our modelling approach is represented in Fig. 1.
The reflective indicators are modelled as:

co-authors (2011; 2009; 2017).
3. Results
3.1. Characterising the sample
Among the returned set of 382 surveys obtained from the farmers
who agreed to participate in the study, some sections of individual
surveys were not completed. The highest numbers of missing values
were found in statements measuring personality traits and personal
values. We report descriptive statistics of respondents who completed
their survey, to have the number of respondents equal across analyses.
Table 1 reports on characteristics of both the respondents and their farm.
The majority of the respondents were male. Education levels among the
respondents vary fairly equally from primary school only to university.
There were very few young and early career farmers in the sample, as
only 7.1% were 45 years old or less. About one third of the farmers were
over 65 years old while only 15.8% of the respondents indicated that
they were certain of a successor at their farm. These observations reflect
the ageing farmer population in Sweden and point to farm succession as
a potential obstacle for business development.
Half of the respondents ran farms with mainly animal production,
followed by farms with mainly crop production (38%) and mixed farms
(12%). Furthermore, differences in hectares of owned land – both arable
and pasture – show that farm size and type was heterogeneous in the
sample. A total of 10.6% of farmers had more than 180 ha of arable land,
while 39% of farmers had less than 20 ha of arable land. Slightly over
half of the farms had diversified farm activities or planned starting such
activities. The specific diversifying activities ticked most often were
contract work, renting out apartments or houses, and on-farm shops.
Based on official statistics of the Swedish agricultural sector (Sta
tistics Sweden and Swedish Board of Agriculture, 2017), it is possible to
compare our sample to the whole population based on the type of farm
operation and the gender of the farm operator. Based on this, it can be
concluded that our sample has a significantly larger proportion of farms
in animal production (p-value 0.022) and a smaller proportion of farms
in crop production (p-value 0.005), while the proportion of farms in
mixed production that are run by female farmers well resembles the
population characteristics.

(1)

y = λη + ε

where y is a vector that contains the two profitability perception scores
considered as reflective in nature, η the latent variable, which is the
construct POBD, and ε is a random vector that contains measurement
errors. Equation (1) can be seen as a confirmatory factor analysis model
with one common factor. λ, the so-called factor loadings, will give the
effect of the latent variable on γ. It is further assumed that ε is normally
distributed with zero means and diagonal covariance matrices.
The formative indicators and covariates are modelled as:
′

′

η=γ x + δ z + ζ

(2)

where x is a vector that contains all obstacle perception scores other
than the two profitability perceptions, z is a vector that contains the
personal values and personality traits scores, and ζ is a random vector
that captures the impact of factors not modelled. γ indicates the
contribution of each perception on η, while the significant δ indicates
which values or traits explain individual differences at construct level. It
is further assumed that ζ is normally distributed with zero means and
diagonal covariance matrices.
The MIMIC model is estimated by the reduced form equation in
which Eq. (2) is substituted into Eq. (1). For details on identification and
estimation of MIMIC models, we refer to the seminal article of Jöreskog
and Goldberger (1975), and more recent articles of Bollen and various

3.2. Descriptive statistics of indicators
In Table 2, we first distinguish reflective indicators (y-variables)

Fig. 1. Modelling approach.
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Table 1
Farmer and farm characteristics of survey respondents (N = 254).
Question/Answer

Percentage

Gender of the respondent
Male
Female

85.8
14.2

Percentage

Var.

Perceived obstacle indicators

Mean
(SD)

Corr.
with y

y1

Poor profitability

–

y2

Poor forecasted profitability in future investments

x11

Finance
Not enough own financial resources

5.37
(2.43)
5.31
(2.22)
5.48
(2.43)
4.88
(2.91)
4.54
(2.73)
4.26
(2.55)

0.49

4.41
(2.44)
4.23
(2.25)
3.94
(2.30)

0.32

4.69
(2.46)
4.34
(2.21)
4.13
(2.26)

0.44

5.67
(2.18)
4.15
(2.24)
3.89
(2.20)

0.30

5.32
(2.49)
4.99
(2.36)

0.57

5.46
(2.10)
5.22
(2.27)
4.91
(2.38)

0.60

4.82
(2.68)
4.70
(2.54)
4.43
(2.12)
3.78
(2.44)

0.42

16.5
20.1

Successor
No
25.2
Yes
15.8
Too early to say/
59.1
don’t know
Number of hectares of owned
land (arable, pasture)
≤20
39.0, 64.2
>20 and ≤60
27.5, 9.0

20.9

>60 and ≤180

17.4, 1.2

x12

Liquidity problems, cannot pay bills on time

14.2

>180

10.6, 1.2

x13

Getting bank loans approved

26.8

None

5.5, 24.4

x14

x21

Not enough external financial resources (e.g. from
business partners)
Geography and planning
Poor infrastructure

x22

Poor farm layout

x23

Farm geographic location

x31

Knowledge and innovation
Poor knowledge and competences within the farm

x32

Poor competences in farm network

x33

Poor advisory services

x41

Law and regulation
Rules and regulation

x42

Legislation around farm lease

x43

Land acquisition act

x51

Marketing
Consumer demand for my products

x52

Foreign competition

x61
x62

Resource acquisition
Problems with available resources (equipment,
buildings, labour, etc.)
Poor possibilities to buy new farmland

x63

Poor possibilities to lease land

x71

Social capital
Lack of support from family

x72

Options for farm succession

x73

Maintaining business relationships

x74

Lack of support from business partners

Highest level of education of respondent
Primary school
Gymnasium (upper secondary
school)
Agricultural gymnasium
(upper secondary school)
Lantmästare (agricultural
college)
Agronomist/other university
training
Other education (only or in
addition)
Current age of respondent

Question/Answer

Table 2
Description and some descriptive statistics of the perceived obstacle indicators
measured in the survey.

23.6

≤45
7.1
>45 and ≤65
58.3
>65
34.6
Starting year of operating the farm

≤1980
>1980 and ≤2000
>2000

15.8
48.4
35.8

Type of farm operation
Mainly crop production
Mainly animal production
Mixed farms

38.0
50.0
12.0

Diversified farm
activities
Yes
48.4
No
48.4
Planning to start
3.2
Distance (km) to closest village
with ≥ 3000 inhabitants, town
with ≥ 30,000 inhabitants
≤10
50.0, 16.5
>10 and ≤25
33.9, 31.9
>25 and ≤75
15.0, 39.8
>75
1.1, 11.8

Note: Number of observations (N) is lower than the actual responses to the
survey. This is due to missing values in responses to individual questions.

from formative indicators (x-variables). We further report the mean and
standard deviation value for each perceived obstacle indicator, and, for
each formative indicator, its correlation with the average of both
y-variables. Sorting is done based on perceived obstacle indicator, not on
the mean.
Farmers, on average, perceive certain obstacles for business devel
opment being more constraining than others. Mean values range from
5.67 (rules and regulation) to 3.78 (lack of support from business partners).
At the same time, there is also a variation within each perceived
obstacle. SD values are always larger than 2, with the most variation
found in the perceived obstacle liquidity problems [ …].
The highest mean values are found in the business management as
pects of finance, law and regulation, marketing, and resource acquisi
tion. Within the finance class, the obstacle not enough own financial
resources is considered the most constraining obstacle. Furthermore,
within the law and regulation class, the obstacle rules and regulation is
perceived as influential for business development. The other indicators
measuring for specific legislation around land use were scored lower.
The rules and regulation obstacle, however, measures farmers’ percep
tions very generally and can encompass many considerations; its cor
relation with the average of the profitability indicators is only moderate.
Respondents seem to perceive the marketing of their products as an
obstacle for business development. The policy agenda for Swedish
agriculture and food production prioritises more organic production,
better animal welfare and rural development (Swedish Government,
2017). Consumer demand for my products has a high correlation with the
average of the profitability indicators.
The respondents further indicated that they perceive problems with
available resources. The acquisition of land, either by owning or leasing,
was measured specifically, and mean values indicate having insufficient
land is an obstacle for business development. Correlation values suggest,

–

0.51
0.52
0.20

0.25
0.20

0.45
0.36

0.27
0.23

0.36

0.10
0.15

0.33
0.46
0.24

however, that the availability of other resources (equipment, buildings,
labour) is more urgent for profitability.
3.3. Personality traits and personal values as covariates
Before we test the POBD construct, we will report on the measure
ment and construction of two sets of covariates that we proposed to
include in the models. These covariates are supposed to capture indi
vidual differences in farmers’ perceptions of obstacles: personality traits
and personal values.
Table 3 gives the correlations between each personality trait or value
dimension (columns), and perceived obstacles for business development
(rows). Univariate patterns observed are now discussed. First, we found
21
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Table 3
Correlations between perceived obstacle indicators (rows) and personality traits and value dimensions (columns).
Personality traits

Perceived obstacle aspect
Profitability
Finance

Geography and planning

Knowledge and innovation

Law and regulation

Marketing
Resource acquisition

Social capital

Value dimensions

E

A

Cs

N

O

S-T

Cn

z11

z12

z13

z14

z15

z21

z22

y1

− 0.14

− 0.04

− 0.02

0.16

− 0.03

0.01

0.09

y2

− 0.18

− 0.10

− 0.04

0.15

0.01

0.06

0.10

x11

0.04

0.01

0.03

0.03

− 0.08

0.00

0.02

x12

− 0.03

− 0.11

0.00

0.08

− 0.07

0.05

0.05

x13

− 0.05

− 0.09

− 0.01

0.11

− 0.13

0.04

0.04

x14

0.01

0.01

0.03

− 0.04

− 0.05

0.06

− 0.03

x21

− 0.09

0.00

− 0.05

0.03

− 0.02

0.08

0.11

x22

− 0.04

0.00

0.04

− 0.02

− 0.05

− 0.06

0.10

x23

− 0.17

− 0.02

− 0.02

0.02

− 0.07

− 0.07

0.05

x31

− 0.15

− 0.15

− 0.08

0.14

− 0.13

0.06

0.07

x32

− 0.16

− 0.17

− 0.01

0.07

− 0.06

0.01

0.08

x33

− 0.15

− 0.22

0.00

0.03

− 0.01

0.00

0.10

x41

− 0.04

− 0.10

− 0.04

0.11

− 0.04

− 0.03

0.11

x42

− 0.16

− 0.14

0.00

0.01

− 0.06

0.00

0.11

x43

− 0.10

− 0.13

− 0.01

0.01

− 0.04

0.00

0.06

x51

− 0.09

− 0.12

0.01

0.09

− 0.04

− 0.10

0.08

x52

− 0.11

− 0.05

− 0.03

0.02

− 0.06

− 0.03

0.08

x61

− 0.13

− 0.07

0.03

0.14

− 0.13

0.03

0.02

x62

− 0.15

0.07

0.07

0.02

− 0.05

− 0.03

0.15

x63

− 0.12

− 0.01

0.06

− 0.02

− 0.05

− 0.05

0.17

x71

− 0.04

− 0.10

− 0.04

0.16

− 0.08

0.20

0.11

x72

− 0.01

0.00

0.02

0.13

− 0.08

0.07

0.10

x73

− 0.15

− 0.14

0.01

0.11

− 0.10

0.05

0.09

− 0.10

− 0.18

0.01

0.09

− 0.03

0.05

0.05

x74

Note: Correlations that were not significant at the 0.05 level were made grey (more transparent).

only weak correlations; The highest association is between x71 and S-T,
and has a value of only 0.2. Personality traits correlate more often with
perceived obstacles than the value dimensions. The small size of the
correlations indicates that personality traits and personal values are the
more distal variables in the MIMIC models, they act as covariates ‘to
control and avoid bias in estimating the relations between measures and
latent variable’ (Bollen and Bauldry, 2011).
Extraversion has the most correlations of all personality traits with
both reflective and formative indicators for perceived obstacles. Extra
verted people are often social, active, energetic and optimistic (Antoncic
et al., 2015; Zhao and Seibert, 2006). Correlatons indicate that the more
extravert farmers expect fewer problems with profitability, access to the
knowledge and innovation infrastructure, and with resource acquisition.
Farmers scoring higher on agreeableness can be characterised as
trusting, forgiving, caring, altruistic, and having a preference for posi
tive interpersonal relationships (Nuthall, 2018; Zhao and Seibert, 2006).
We found many negative, moderating associations between higher
scores on agreeableness and higher scores on obstacles that relate to the
involvement of other actors: partners at own farm (x31 ), farm network
(x32 ), advisory services (x33 ), government (x42 and x43 ), consumers
(x51 ), business partners (x73 and x74 ).
Conscientiousness is not correlated with any of the perceived
obstacles.
People that have a more entrepreneurial focus often score lower on
neuroticism and higher on openness (Zhao and Seibert, 2006). We found
that the more entrepreneurial-focused farmers scored lower on
perceived obstacles getting bank loans approved, poor knowledge and
competence [ …], and problems with available resources [ …]. (See Table 2
for explanation of the obstacles). Less neurotic farmers further scored
lower on perceived poor profitability (y1 and y2 ) and on obstacles lack of
support from family and options for farm succession.
Farmers scoring high on the self-transcendence dimension tend to

have ‘concern for the welfare of other people’, whereas farmers scoring
low tend to have ‘concern for individual outcomes and personal in
terests’ (Lindeman and Verkasalo, 2005b). Self-transcendence only
significantly correlated with lack of support from family, where a positive
association was found. Farmers scoring high on the conservation
dimension tend to ‘preserve the status quo and the certainty that con
formity to norms provides’, whereas farmers scoring low tend to ‘follow
one’s own intellectual and emotional interests’. Conservation is corre
lated with two perceived obstacles relating to the acquisition of land.
3.4. MIMIC model fit and results
In Table 4, we report the results of three MIMIC models. Model fit is
assessed in various ways. The reflective indicators’ fit is assessed using
the size of the factor loading (which should ideally be 0.7 or higher). For
the formative indicators, we follow an approach suggested by Franke
et al. (2008) to check proportionality constraints by inspecting modifi
cation indices (Sörbom, 1989). The latter estimates the change in model
fit from freeing a constrained parameter. If direct relationships between
formative and reflective indicators are suggested to improve model fit,
this is an indication that the formative conceptualisation of the construct
is not fully appropriate. Overall, model fit is assessed using several
statistics that are commonly used in the SEM literature (see e.g. Kline,
2011).
Model 1 has only reflective indicators for the POBD construct, and, as
such, only takes profitability aspects into account. Model fit is appro
priate: factor loadings are above 0.7 and the overall model fit criteria
meet the cut-off values. The covariates personality traits and personal
values only explain 7% of the variance in the constructs, which is based
on reflective indicators of perceived profitability only.
Model 2 adds the main effects of selected formative indicators to the
MIMIC model after removing, in steps, the non-significant indicators
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Table 4
MIMIC model for latent variable perceived obstacles for business development.
1
Covariates and reflective indicators only

2
+ main effects formative indicators

3
+ interaction effects formative indicators

Coef.

P-value

Coef.

P-value

Coef.

P-value

− 0.14

0.043

− 0.12

0.008

− 0.15

0.001

− 0.05

0.478

0.02

0.662

0.00

0.973

z13

0.01

0.905

− 0.03

0.464

− 0.04

0.377

Neuroticism

z14

0.15

0.042

0.04

0.353

0.05

0.224

Openness

z15

0.05

0.470

0.12

0.008

0.12

0.006

0.06

0.347

0.04

0.423

0.04

0.385

0.09

0.187

0.06

0.200

0.02

0.587

0.16

0.008

0.18

0.002

0.22

0.000

0.18

0.237

x22

0.15

0.000

0.45

0.000

Farm geographic location

x23

− 0.20

0.000

− 0.54

0.000

Consumer demand for my products

x51

0.27

0.000

0.39

0.000

0.41

0.001

0.25

0.004

0.17

0.008

0.19

0.065

0.32

0.051

− 0.29

0.023

− 0.28

0.096

x23 x51

− 0.24

0.079

x23 x72

0.57

0.000

Covariates
Extraversion
Agreeableness
Conscientiousness

Self-transcendence
Conservation
Formative indicators
Not enough own financial resources
Getting bank loans approved
Poor farm layout

Problems with available resources
Options for farm succession

z11
z12

z21
z22
x11
x13

x61
x72
x13 x61
x13 x72
x22 x72

Variance explained
Reflective indicators
Poor profitability
[…] profitability in future investments
Diagnostic statistics of the model

y1
y2

0.07

0.74

0.78

0.74

0.00

0.84

0.000

0.84

0.000

0.94

0.00

0.82

0.000

0.83

0.000

χ2

3.31

17.05

26.65

df
p

6
0.769

13
0.197

18
0.086

RMSEA (90% CI)
pclosefitH0

0.000 (0–0.056)
0.932

0.035 (0–0.076)
0.680

0.043 (0–0.076)
0.587

1.000
0.010

0.990
0.011

0.979
0.009

CFI
SRMR

that exceed a significance level of 5% (Diamantopoulos and Winklhofer,
2001). Model fit is satisfactory, and compared to Model 1, the formative
indicators explain an additional 67% of the variance in the latent vari
able. Modification indices suggest four omitted relationships that could
marginally improve model fit: between x11 , x51 and both reflective in
dicators. We decided not to free these relationships based on arguments
Bollen and Diamantopolous (2017) put forward.1
Following Winklhofer and Diamantopolous (2002), in Model 3, we
added interaction effects after a similar selection procedure used to
select the main effects. The cut-off value used here was a significance
level of 10%. Modification indices now only suggest omitted relation
ships between x11 and y1 and y2 . An additional 4% of the variance is
explained.
The effect of extraversion on the construct POBD remains stable over
all models. Openness substitutes neuroticism as a personality trait that
can explain individual differences when formative indicators enter the
model. Both traits link to entrepreneurial behaviour (Leutner et al.,
2014; Zhao and Seibert, 2006; Zhao et al., 2010).
Seven of the 24 formative indicators remained in the MIMIC model.
Indicators of the business management aspects ‘Knowledge and inno
vation’ and ‘Law and regulation’ all disappeared from the final models.
Resource acquisition and financing issues are clearly part of the

construct. Model 3 suggests that getting bank loans approved is condi
tional on problems with available resources and on options for farm suc
cession. The latter variables also have a significant positive main effect
on the construct.
Next to resource acquisition and financing issues, the marketing of
agricultural products is part of the construct. Consumer demand for my
products, in Model 3, is conditional on how farmers perceive their
geographical location as an obstacle for business development.
Geographical and planning issues are also part of the construct. The
obstacle farm geographic location has a negative coefficient, while the
correlation with the reflective indicators was positive (Table 2). The
obstacle poor farm layout is only significant when farm geographic loca
tion is retained; we conclude the latter indicator is a negative suppressor
(Maassen and Bakker, 2001).2 Both these variables interact with options
for farm succession.
As a robustness check, we finally re-ran the three models by
excluding 12 respondents (4.7% of the sample) who displayed a nondifferentiation or ‘straightlining’ response strategy to the perceived
obstacle indicators (Krosnick, 1991). The selection of formative in
dicators and associations between indicators and personality traits
found did not change.

2
‘Although the suppressor has relevant information in common with Y, it
share fewer common elements than the common elements of irrelevant infor
mation shared by the suppressor and the other predictor’ (Maassen and Bakker,
2001).

1

They argue that this situation is equal e.g. imposing a correlation between
the measurement errors of two reflective indicators, which is something
commonly practiced in SEM.
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4. Discussion and conclusions

intensly. When researchers consider measuring individual differences
among farmers, we recommend carefully assessing the role of person
ality traits and personal values before more certain conclusions can be
drawn about their impact on the construct. We suggest using more
narrow measurements of values and personality traits. For values, al
ternatives exist which are more specifically targeted towards agricul
ture, such as those described by Gasson (1973) and by Ferguson and
Hansson (2013). The personal value scale by Schwartz (1992), and
Schwartz (2012), although validated through cross-cultural datasets
(Schwartz and Boehnke, 2004) may be too general to be able to capture
the effects of individual differences in a specific domain like the one of
interest here. For personality traits, instead of measuring broad traits
such as extraversion and openness, one could consider a narrow trait
such as innovativeness (Leutner et al., 2014).
Findings thus give insight into which obstacles the surveyed farmers
feel prevent them from developing their business in their preferred way
and how such perceptions are related to personal values and personality.
As such, conclusions based on particular obstacles and impact of per
sonal values and personality are mostly relevant for Swedish stake
holders and for stakeholders in countries with similar preconditions.
Farmers in other countries and regions that are fundamentally different
from Sweden may perceive other obstacles as more pressing. The
research approach developed here could be useful for analysing their
POBD, which would be informative for policy-making and advisory
services aimed at promoting more vital agricultural sectors and would
provide further background for more regionally differentiated policymaking and advisory services. Thus, future research could focus on
testing the construct among farmers in different countries and regions.
Furthermore, farmers with different types of specialisation may differ in
their POBD and future research could also focus on investigating how
differences in specialisation affect the POBD. This would also provide
further evidence for better targeted policy formulation and advisory
services.
Having said that, policy recommendations applicable to Swedish
agriculture and to agriculture in similar countries and regions can be
made from the findings regarding perceptions of obstacles. Obstacles
such as access to financial resources and the type of resources available
are likely possible to handle via existing programmes promoting in
vestments aimed at promoting restructuring and innovations. The in
vestment support in the Rural Development Programme is an example of
such a policy measure. However, other significant parts of the latent
variable likely require other types of effort, done jointly between policy
makers, farmers and other actors in the agricultural sectors. Examples
include improved skills and competences to adjust to current consumer
demands, the undertaking of activities to affect demand and improved
concepts for how farm succession can take place within and outside
family. The findings indicate that the construct is also built around items
related to farm layout and geographical location. From a policy
perspective, this points to the need for regionally adjusting policy, which
can facilitate the possibilities of making better use of agricultural re
sources in areas that are geographically disadvantageous and/or that are
associated with poor farm layout. Findings also point to the fact that
individual differences between farmers play a role in explaining how
they perceive obstacles for business development. Although more
research is needed to more fully explain these relationships, results
presented here highlight the need of advisors who work with individual
farmers to adapt advice carefully depending on characteristics of the
individual. Practically this could be done by segmenting farmers ac
cording to their individual characteristics and place specific emphasise
on POBD which are associated with specific segments and in advisory
sessions discuss how such obstacles can be handled.
Future research can also use the POBD construct developed here. A
promising research avenue goes beyond testing the construct in different
settings or improving measurements. We suggest combining the mea
surement of the latent variable of POBD with survey experiments, such
as a vignette study or a discrete choice experiment. These integrations

We had two objectives in this study; first, to assess the empirical
content and structure of farmers’ POBD that prevents them from
developing their businesses in their preferred way; second, to explore
how individual differences (in terms of personality and personal values)
between farmers are related to these perceptions. Looking at the first
objective, the findings suggest that the surveyed farmers’ POBD consists
of seven items, which can be grouped into the following areas: access to
financial resources; farm characteristics in terms of layout and
geographical location; consumer demand; available resources and op
tions for farm succession. Thus, these are the main barriers the surveyed
farmers perceive in developing their businesses in their preferred way
and towards which policy could focus in order to contribute to more
viable agricultural sectors. The sizes of the coefficients suggest the
relative importance of the individual items. According to model speci
fication 2, containing only main effects, problems with available re
sources seem to be the most important item of the latent variable,
followed by consumer demand. The least important item appears to be
poor farm layout, which has the smallest coefficient. Note, however, that
this perception was only retained in the model if the farm geographic
location perception was retained as well. The significant interaction
effects in model specification 3 made it clear that most of the perceptions
that were retained after the model selection procedure are closely con
nected to each other. Thus, really providing a firm ranking of the most
important items is difficult to establish; the items retained can best be
evaluated in coherence.
It is also interesting to note which items did not become part of the
latent variable POBD. These are related to the financial situation of the
farm; poor infrastructure; knowledge and innovation; laws and regula
tions; foreign competition; possibilities to buy or lease land; and support
from family and business partners and relationships. Items related to
these are not significant parts of the latent variable, signalling that
business development is not perceived as being constrained by those
aspects among the surveyed farmers. From a policy perspective, the
findings indicate that initiatives focusing on these areas may be better
used if they are shifted more towards the areas represented by the items
that appear as significant parts of the construct, at least for policy aimed
at farmers similar to the surveyed ones.
As a second objective, we explored how farmers’ POBD are related to
their individual differences, focusing on personal values (Schwartz,
1992, 2012) and on personality in terms of the Big Five model (John
et al., 1991, 2008). The findings suggest that the construct is not so much
related to personal values, but to personality traits in terms of extra
version and openness. This is interesting from the perspective that per
sonal values have been described as being adjustable to environmental
factors, whereas personality traits are more stable over time (Parks and
Guay, 2009). This observation indicates that the surveyed farmers’
POBD are more related to individual differences of the type that are
relatively stable over time; thus, there seems to be a correlation with
innate characteristics rather than with characteristics that are adjustable
according to environmental factors. It is also interesting to note that the
personality traits of extraversion and openness that are statistically
significantly related to the latent variable have also been associated with
entrepreneurial behaviour (Leutner et al., 2014; Zhao and Seibert, 2006;
Zhao et al., 2010). In this respect, extraversion was here found positively
related to the latent variable, suggesting that a personality type which is
more outgoing and social also tends to perceive obstacles with less in
tensity. One reason for this can be that individuals with such a person
ality trait are more likely to discuss obstacles with others and through
this process obtain inspiration about how to overcome them. On the
other hand, a personality type more related to active imagination and
artistic interests tends to perceive obstacles with higher intensity. A
possible reason is that individuals with high levels on the openness
personality trait may come up with more unconventional ways of
developing their businesses, and therefore perceive obstacles more
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will not only allow for the identification of the main perceived obstacles,
but also for them to be assessed in relation to farmers’ preferences for
policy attributes and how these can make compliance or participation
with policy more likely. Such a framework is known as an integrated
choice and latent variable model or hybrid choice model (Ben-Akiva
et al., 2012; Walker and Ben-Akiva, 2002). An application in the context
of livestock disease control has been published (Sok et al., 2018). Such
models could also provide a comprehensive base for modelling the
behaviour of farmers in agent-based models (Sok and Fischer, 2019),
also of significant policy relevance.
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